The habitual consumption of a specific type of alcoholic beverage may be related to the overall dietary pattern. The objective of this cross-sectional study was to investigate associations between alcoholic beverage preference and dietary intake in The Netherlands. SUBJECTS/METHODS: A total of 2100 men and women from the Dutch National Food Consumption Survey 2007-2010 were studied. A general questionnaire assessed alcoholic beverage preference and two non-consecutive 24-h dietary recalls assessed overall diet. Mean nutrient and food group intakes, and adherence to the 2006 Dutch dietary guidelines across categories of alcoholic beverage preference were compared and adjusted for age, sex, body mass index (BMI), education, smoking, physical activity, energy intake and frequency and absolute alcohol consumption. RESULTS: Largest differences in dietary habits were detected between persons who preferred wine and those who preferred beer. Persons with a beer preference had a higher absolute intake of meat, soft drinks, margarine and snacks. In contrast, persons with a wine preference had a higher absolute consumption of healthy foods. However, after multiple adjustments, wine consumers still consumed less energy and more vegetables and fruit juices compared with beer consumers. Adherence to the Dutch dietary guidelines did not differ between preference categories after multiple adjustments. CONCLUSIONS: In this cross-sectional analysis in a representative sample of the Dutch population, a beer preference was associated with less healthy dietary behaviour, especially compared with wine preference. However, these differences were largely explained by other socio-demographic and lifestyle factors. These results suggest that alcoholic beverage preference may not be independently related to diet.
INTRODUCTION
The association between alcohol consumption and overall mortality has been of continuing scientific interest during the last decades. It has been shown that heavy drinkers have a substantially increased risk of mortality and moderate drinkers a slightly reduced risk, resulting in the well-known J-shaped alcoholmortality curve. 1, 2 Some studies show that people in wine-drinking countries had a lower risk of mortality due to coronary heart disease compared with countries where beer or liquor were the most frequently consumed beverages. This has raised the hypothesis for possible differences between different types of alcoholic beverages and their association with mortality risk. 3 Indeed, wine consumption, but not beer or liquor consumption, was found to be prospectively related to lower mortality in 128 934 Northern Californian subjects. 4 However, a more recent meta-analysis found a similar J-shaped association for both wine and beer and cardiovascular risk. 1 The habitual consumption of a specific type of alcoholic beverage may be related to the overall dietary pattern, which may partly explain the difference in mortality risk.
Several studies have shown that wine drinking is associated with a healthy diet. [5] [6] [7] [8] Additionally, a Danish study showed that wine buyers made more purchases of healthy food items than people who routinely bought beer. 9 However, studies in Southern European populations have found no strong evidence for a healthier dietary pattern in wine drinkers as compared with consumption of other alcoholic beverages. 10, 11 A recent systematic review and meta-analysis found limited scientific evidence that beer consumption is associated with the so-called 'beer belly'. The authors suggested that the overall diet of the beer consumer may explain the common belief that beer intake is a major determinant of waist circumference. 12 In the Netherlands, the only report on national data on alcohol consumption dates from 1988, and found a strong positive relationship between alcohol consumption and smoking, but no indications that moderate alcohol users had a healthier lifestyle. 13 However, the type of alcoholic beverage was not specified. Therefore, the objective of this study was to investigate the associations between alcoholic beverage preference and diet in the most recent representative sample of the Dutch population, from 2007 to 2010. Based on previous studies, 5, 8, 14 we hypothesized that people with a beer preference had an overall less healthy diet compared with people with a preference for wine.
MATERIALS AND METHODS

Study design and population
The Dutch National Food Consumption Survey 2007-2010 was conducted among children and adults aged 7-69 years in The Netherlands and aimed to gain insight into the diet of Dutch children and adults. 15 Data were collected from March 2007 to April 2010 by means of age-specific general questionnaires and through two non-consecutive 24-h dietary recalls.
The survey population was representative with regard to age and sex within each age group, region, degree of urbanization, and educational level and consisted of people living in The Netherlands excluding pregnant and lactating women, institutionalized persons or persons with insufficient knowledge of the Dutch language. In total, 5502 people aged 7-69 years were invited, of which 3819 agreed.
For the present study, only adults of 19 years and older were included (n ¼ 2106). Women who reported to be lactating (n ¼ 4) and persons who did not report energy intake during one dietary recall due to illness (n ¼ 2) were excluded, comprising an analytical sample of 1054 men and 1046 women.
Definition of alcoholic beverage preference
Because alcoholic beverage preference is defined by habitual consumption, we used information on alcohol consumption from the general questionnaire for this definition rather than from the 24-h recalls. The general questionnaire included two questions on frequency of alcohol consumption and the habitual number of glasses of beer, wine, spirits, liqueurs and mixed drinks consumed during the previous 12 months, separately for week and weekend days. This information was combined and the average number of glasses of beer, wine, spirits (including liqueurs and mixed drinks) and all alcoholic beverages per day was calculated. Twelve-month-abstainers were defined as those who said never to consume alcohol and did not report a number of glasses. No strict definition of alcoholic beverage preference exists. We classified a person as having a preference for beer, wine or spirits when the average number of reported glasses of the respective drink comprised 70% or more of the total number of glasses. 7 When the average number of glasses of beer, wine or spirits did not add up to 70% of the total number of glasses of alcohol, a person was classified as having no preference.
Dietary assessment
Each person was interviewed twice with an interval of 2-6 weeks. The aim was to spread the recalls equally over all days of the week and seasons. Food consumption on Sunday to Friday was recalled the next day; consumption on a Saturday was recalled on the following Monday. The two 24-h dietary recalls were conducted by telephone using the computerdirected interview programme EPIC-SOFT. 16, 17 Consumption data were linked to the 2011 Dutch food composition table. 18 Average macro-and micronutrient and food intake over the 2 days was calculated and foods were organized into food groups. Diet was investigated as nutrient intakes, food group intakes and adherence to the Dutch Healthy Diet Index (DHD-index) scores and its components.
The DHD-index is an a priori dietary index developed by van Lee et al.
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to measure adherence to the Dutch Guidelines for a Healthy Diet as proposed by the Health Council of The Netherlands in 2006. 20 The guidelines include recommendations on physical activity, vegetable, fruit, dietary fibre, fish, saturated fatty acids, trans fatty acids, number of consumption occasions with foods and beverages that contain easily fermentable sugars and drinks that are high in food acids (with respect to dental health), sodium intake and alcohol consumption. The DHD-index is a continuous score with ten components; for all components a maximum of 10 points can be allotted, resulting in a maximum score of 100.
Covariate assessment
Weight and height were self-reported. The general questionnaire assessed age, gender, educational attainment, occupational status, smoking status and physical activity. Questions on physical activity included activities at work, household and leisure-time activities (SQUASH). Frequency, duration and intensity of the activities were assessed. Finally, the questionnaire included questions on whether the participant followed a special diet.
Statistical analyses
All statistical analyses were performed with SAS, version 9.2, software (SAS Institute, Inc., Cary, NC, USA). Crude and adjusted means and s.e. of nutrient and food group intakes and DHD-index scores across alcoholic beverage preference categories were calculated using generalized linear models (analysis of covariance). Intakes were adjusted for factors that were associated with both the exposure (alcoholic beverage preference) and the outcome (diet). These included: age, gender, body mass index (BMI), smoking status (never, former, current), physical activity (adherence to the guideline yes/no), educational attainment (seven categories), energy intake (kcal/day), absolute alcohol consumption (average glasses/day), and alcohol consumption frequency (10 categories). Differences in mean intakes across categories of alcoholic beverage preference (including no preference and 12-month abstainers) were tested with a Tukey-Kramer test, using persons with a beer preference as reference category.
All results were weighted for socio-demographic characteristics and day of the week and season of data collection to yield results that are representative for the Dutch population and for all days of the week and all seasons. These weighting factors were derived from Dutch census data from 2008 as reference population and were created in an iterative process. 21 
RESULTS
According to the general questionnaire, alcoholic beverage preferences differed between men and women. In all, 32% of the men preferred beer and 33% had no specific preference (Table 1) . Among women, 46% preferred wine and 41% were classified as 12-month abstainers. The proportion with a preference for spirits was similar in men and women, respectively, 5% and 6%. If persons consumed alcohol, this was mostly done 1-3 times per week. The frequency of alcohol consumption as well as the absolute intake was higher among men compared with women.
From the two 24-h dietary recalls, it was calculated that 85% of the beer consumed was pilsner and beer was predominantly consumed in the evening or at night, after dinner (72%). About half of the wine consumed was red (46%), followed by white wine (32%). Wine was mostly consumed in the evening (56%), but also often during dinner (27%). As for spirits, 25% of the reported drinks were liqueurs, 24% whisky and 17% gin. Spirits were mainly consumed in the evening (65%). All types of alcoholic beverages were predominantly consumed at home, followed by at a friend's house.
Compared with 12-month abstainers and persons with a preference for other alcoholic beverages, those who preferred beer were more likely to be younger, be a current smoker and to have full-time employment, but were less likely to follow a diet or consume breakfast every day (Table 1) . Men who preferred beer were more likely to have a lower BMI and women with a beer preference were more likely to have a higher BMI. Men and women who preferred wine were more likely to be older, be higher educated, and have breakfast every day compared with the other preference categories. Next, spirit consumers had a lower education than persons with another preference. Finally, those classified as 12-month abstainers had a higher BMI, and were more likely to be a never smoker and to follow a special diet than consumers of alcohol.
Crude and adjusted macro-and micronutrient intakes across beverage preference categories are shown in Table 2 . Most contrasts were seen between those who preferred beer and those who preferred wine and 12-month abstainers. Compared with non-consumers and persons with a wine preference, beer consumers had higher absolute and relative intakes of energy, with and without inclusion of calories from alcohol. Moreover, persons who preferred beer had high absolute intakes of most macro-and micronutrients. However, after adjustment only few differences were detected.
Compared with the other preference categories except spirit consumers, persons with a beer preference had a higher absolute intake of potatoes, milk, breads, meat, margarine, soft drinks, coffee and snacks (Table 3 ). Furthermore, they had a lower absolute intake of vegetables, fruits, yogurt, eggs, water and tea.
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Calcium, mg/day 1140 (24) 1061 (23) 1039 (22)* 1083 (23) 1037 (48) 1001 (43) 1109 (19) 1077 (17) 1044 ( 49 (2) 46 (2) 51 (1) 48 (1) 46 ( 1011 (58) 1118 (50) 1156 (57) 1114 (108) 1075 (107) 1040 (43) 1004 (43) 1018 (40) 1035 ( 89 (3) 103 (3) 105 (3)* 98 (7) 97 (6) 103 (3) 101 ( (7) 276 (6) 283 (6) 289 (6) 272 (13) 265 (12) 292 (5) 279 (5) 261 (5) After multiple adjustments, persons who preferred beer consumed less vegetables, juices, water and more margarine and coffee compared with those who preferred wine. Wine consumers displayed the highest crude adherence to the DHD-index, compared with the other preference categories, followed by 12-month abstainers (Table 4) . Beer and spirit consumers adhered the least to the Dutch guidelines for a healthy diet-their crude adherence was by and large the same. Crude adherence to the DHD-index and its components differed between persons with a beer and wine preference, but these were attenuated after adjustment for covariates.
Because alcoholic beverage preference, but also other factors such as absolute alcohol consumption and other socio-demographic and lifestyle factors differed between men and women, stratified analyses for adherence to the DHD-index were performed (Table 5 ). It is shown that women adhere more to the DHD-index and its components than men. However, also when men and women were analysed separately, adherence to the DHD-index did not significantly differ across alcoholic beverage preference categories. Moreover, crude and adjusted mean intakes of nutrients and food groups did not differ largely within men and women across preference categories (data not shown).
It was checked which adjustment factor had the largest effect on the estimates and it was observed that specifically the adjustment for energy intake (including and excluding calories from alcohol), absolute alcohol consumption and alcohol consumption frequency attenuated the associations. Furthermore, excluding those on a fat-restricted, energy-restricted or diabetes diet (n ¼ 231) did not influence the results (data not shown). Moreover, it was checked within the beverage preference categories whether adherence to the recommended upper limit of alcohol, that is, consumption of up to two glasses per day for men and up to one glass per day for women, influenced the results. It was seen that within all preference categories, persons with an alcohol consumption above the recommended upper limit had overall lower adherence to the total DHD-index as well as the separate components compared with persons with the same preference but who adhered to the recommended upper limit. However, differences between the preference categories remained.
When alcoholic beverage preference was defined based upon the 24-h recall instead of the general questionnaire, a majority of the persons was appointed to the same alcoholic beverage preference category based on both assessment methods. The proportion of persons appointed to the same category ranged from 84% for wine preference to 93% for spirit preference. Because no clear definition of alcoholic beverage preference exists, we performed a sensitivity analysis where preference was defined when the respective drink comprised at least 50% instead of 70% or more of the total number of glasses. Using this definition, the proportions of persons preferring beer, wine and spirit increased to 27%, 25% and 8% respectively, and logically the proportion of persons without preference decreased to 10%. Results were by and large the same; however, the differences between the categories were somewhat less pronounced.
DISCUSSION
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Persons with a beer preference had a higher absolute intake of most macro-and micronutrients, as well as a higher absolute intake of meat, soft drinks, margarine and snacks. In contrast, persons with a wine preference and 12-month abstainers had a higher absolute consumption of healthy foods including vegetables, fruits and yogurt. After correction for several confounders, only few differences were detected. Adherence to the Dutch Guidelines for a Healthy Diet did also not significantly differ between beverage preference categories after multiple adjustment. It appeared that particularly the correction for total energy intake, and absolute amount and frequency of alcohol consumption attenuated the differences in dietary intakes between beer and wine consumers. This suggests that the differences in dietary habits between alcoholic beverage preference categories were probably largely due to the absolute intake of energy and alcohol than the preference itself. Furthermore, it was seen that abstainers had a healthier diet compared with persons with a beer preference. Given that diet is a confounder in the association between alcohol consumption and health outcomes, this plays in favour of a real protective effect of moderate alcohol consumption, as has been consistently shown in literature. 1 In a cross-sectional study among almost 50 000 Danish men and women, wine preference was related to higher intakes of fruit, fish, vegetables, salads and olive oil. 8 Moreover, wine preference was associated with higher intakes of healthy foods in a French study, whereas those with a beer preference consumed more meat, potatoes and sugar. 7 These studies did adjust for several confounders including total alcohol consumption, but not for total energy intake. Several cross-sectional studies in Spanish and Italian populations have not observed such associations. 10, 11, [22] [23] [24] This can be accounted to cultural differences, but interestingly, three of these five studies were also adjusted for energy intake. For instance, wine consumption was not related to a higher consumption of fruits, vegetables or fishes compared with preference for another alcoholic beverage in a sample of 5462 Italian adults. 11 A cross-sectional analysis among Spanish middle-aged men and women at high risk of cardiovascular diseases, wine preference was also not associated with healthier food habits. 22 Another investigation in Spanish university graduates showed that although wine consumers had a higher intake of fibre and olive oil, they did not adhere more to the Mediterranean food pattern than persons with another alcoholic beverage preference. 10 In Italy and Spain, wine is the most common type of alcoholic beverage and is consumed by all walks of life, as it is economically affordable for all social classes. On the other hand, in Northern European countries and in the United States, wine is predominantly consumed by the higher classes. It might be that in Mediterranean countries socioeconomic status is not an important determinant for alcoholic beverage preference and thus diet. However, we cannot rule out the additional effect of energy adjustment.
The observed differences in dietary habits were to great extent explained by adjustment for age, gender, education, energy intake, physical activity, smoking status and absolute and frequency of alcohol consumption. Moreover, stratification by gender showed similar results. Many studies have indeed shown that alcoholic beverage preference is associated with a wide range of socio-demographic and lifestyle factors other than diet. For example, Gronbaek et al. 25 showed that persons with a wine preference had a better self-perceived health compared with persons with other preferences. It was also shown that Danish wine consumers were wealthier and better educated than beer and spirit drinkers. Moreover, the association between beverage types and mortality differed by socioeconomic level. 26 In another Danish study, wine drinking was related to a higher intelligence quotient (IQ) and higher socioeconomic status, whereas beer was associated with a lower IQ and socioeconomic status. 27 Furthermore, in the Nutrition and Health Examination Survey 1999-2000, persons with a high consumption frequency, that is, number of drinking days, displayed more healthy behaviour and as absolute alcohol consumption increased, diet quality decreased. 28 Indeed, after adjustment for these factors, most observed differences in dietary habits between persons who preferred beer and wine attenuated, but not all. This suggests that alcoholic beverage preference is related to diet, but it may also indicate that residual confounding or unknown confounders play a role. h Minimum score (0 points): X1 energy %/day, maximum score (10 points): o1 energy %/day.
i Minimum score (0 points): 47 occasions/day, maximum score (10 points): p7 occasions/day. j Minimum score (0 points): X2.52 g/day, maximum score (10 points): o1.68 g/day.
k Minimum score (0 points): X6 drinks/day in men and X4 drinks/day in women, maximum score (10 points): p2 drinks/day in men and p1 drink/day in women.
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This is the first study investigating alcoholic beverage preference and diet in The Netherlands. The study has been carried out in a representative sample of the Dutch population, which makes the results applicable to the overall Dutch population. Recall bias might have been introduced, as alcohol consumption was based on self-report only, however a selfadministered questionnaire has been judged to generate reliable and valid estimates of alcohol consumption. 29 Furthermore, no strict definition of alcoholic beverage preference exists, which may complicate comparing studies into alcoholic beverage preference and health determinants. However, using two different cut-off points for defining beverage preference yielded similar results.
In conclusion, this cross-sectional study has shown that alcoholic beverage preference was associated with dietary habits in The Netherlands. Persons with a beer preference showed less healthy dietary behaviour, specifically compared with those who preferred wine and non-consumers. These differences were to a great extent due to differences in age, gender, education, smoking status, energy intake, physical activity level and absolute amount and frequency of their alcohol consumption. It may be that alcoholic beverage preference is not independently related to health status, but is merely a proxy for socio-demographic and lifestyle factors. X2.52 g/day, maximum score (10 points): o1.68 g/day.
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